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We welcome the opportunity to respond to the important 
issues associated with hybridization and conservation 
raised by Campton and Kaeding in their comment on our 
recent paper (Allendorf et al. 2004). They disagree with 
our recommendation that only "nonhybridized" popula- 
tions be considered westslope cutthroat trout ( WCT, On- 
corhyncbus clarki lewisi) for possible listing under the 
U.S. Endangered Species Act (ESA). Campton and Kaeding 
support a recent finding by the U.S. Fish and Wildlife Ser- 
vice (USFWS 2003) that states "potentially introgressed 
populations should be considered WCT under the ESA if 
that population conforms phenotypically to the scientific, 
taxonomic description of the subspecies." We focus our 
comments on those issues raised by Campton and Kaed- 
ing that we believe are of greatest general importance for 
dealing with hybrids in conservation and possible listing 
under the ESA. 



Hybrid Policy 

Campton and Kaeding take exception to our statement 
that "there are currently no policy guidelines for treating 
hybrids under the U.S. Endangered Species Act." They 
state that policy guidelines "will be developed for each 
species on a case-by-case basis, as occurred for WCT." 
This statement is not correct. A USFWS (2002) finding the 
year before the WCT finding with a different subspecies 
of cutthroat trout (Rio Grande cutthroat trout [RGCT] O. 
a virginalis) agrees with our recommendation: "For the 
purposes of this review we considered 'pure' to mean 
that there was less than 1 percent introgression (genetic 
mixing) with either rainbow or another subspecies of cut- 
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throat trout. Allendorf et al. (2001) suggest that conserva- 
tion efforts should focus on maintaining and expanding 
remaining pure populations, and we have decided to fol- 
low this guidance for RGCT" Thus, these two USFWS 
policies dealing with a single species are in conflict. 



Reliance on Morphology 

The primary reliance on morphology to determine what 
should be considered WCT (USFWS 2003) ignores sci- 
entific progress in understanding hybridization and de- 
tecting hybrids over the last 30 years (Allendorf et al. 
2001). Genetic techniques using protein electrophoresis 
and examination of DNA have become the accepted sci- 
entific taxonomic standard (Tautz et al. 2003). Cryptic 
species that are morphologically indistinguishable con- 
tinue to be discovered through examination of molecular 
genetic variation (Saez & Lozano 2005). 

An early paper by Campton (1987:167) made a strong 
argument against relying on morphological detection of 
hybridization in natural (wild) populations: "Detecting 
introgression may also be extremely difficult because in- 
trogressed populations may appear morphologically iden- 
tical to one of the parental species. These shortcomings 
have therefore motivated the use of more direct genetic 
methods for detecting natural hybridization." 

The source provided for the morphological character- 
istics that distinguish WCT (Behnke 1992) presents no 
original data that would allow use of this approach. A com- 
parison of the range of values for WCT, Yellowstone cut- 
throat trout ( YCT), and rainbow trout given by Behnke 
(1992) presents no morphological characters that distin- 
guish WCT (Table 1). Furthermore, Leary et al (1984, 
1996) found that meristic characters cannot identify WCT 
populations from those hybridized with rainbow trout be- 
cause of the large overlap for these traits among taxa and 
the high variability within them. 
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Table 1. Morphological traits (meristic counts) cited by USFWS 
(2003) to be used to distinguish between westslope cutthroat trout 
(WCT) and hybrids with rainbow trout or Yellowstone cutthroat trout 
(YCT).* 





YCT 


WCT 


Rainbow trout 


Trait 


coastal 


Columbia 
redband 


Vertebrae 
Lateral line scales 
Pyloric caeca 
Gill rakers 


60-63 

150-200 

25-50 

17-23 


59-63 

150-200 

25-50 

17-21 


61-65 

120-140 
40-70 

17-24 


63-66 
130-170 

30-50 
not given 



Values from Bebnke (1992). 



Natural Hybridization 

The claim of Campton and Kaeding that natural hybridiza- 
tion between WCT and rainbow trout in areas of sympatry 
is relatively common is not supported by the evidence. 
Both the Weigel et al. (2002, 2003) and Howell and Spru- 
ell (2003) studies they cite were in drainages in which 
hatchery rainbow trout had been stocked. Thus, the hy- 
bridization detected was most likely caused by stocking 
and subsequent spread of introduced rainbow trout. 

Campton and Kaeding state that this "issue is further 
complicated because portions of the native geographic 
ranges of WCT and rainbow trout (RT, O. mykiss), the 
principal hybridizing species, naturally overlap." The ob- 
servation that these two lineages have remained genet- 
ically distinct even in regions of sympatry is strong ev- 
idence that they have evolved natural isolating mecha- 
nisms. Even a small amount of introgression would be 
enough to prevent alternate fixation of alleles. The pres- 
ence of many diagnostic loci between these species in- 
dicates that natural hybridization has not brought about 
substantial introgression (Allendorf & Leary 1988). 



Local Adaptation 

Campton and Kaeding initially argue that the absence of 
empirical evidence for local adaptations in WCT makes 
speculation of local adaptations unwarranted, and they 
dismiss our concern for the loss of local adaptations 
caused by introgression. The importance of local adap- 
tations is well established in salmonid fishes (e.g., Tay- 
lor 1991)- Ironically, just when we are beginning to ap- 
preciate the importance of local adaptations in natural 
populations (e.g., Hendry 2005), the USFWS is quick to 
dismiss them. After rejecting the possible importance of 
local adaptations as a reason for protecting nonhybridized 
populations, Campton and Kaeding later argue that pop- 
ulations with small amounts of admixture warrant protec- 
tion because they may possess local adaptations. 



Behavior 

The explicit assumption of the use of morphological cri- 
teria by the USFWS to distinguish WCT is that "natural 
populations conforming morphologically to the scientific 
taxonomic description of WCT are presumed to express 
the behavioral, ecological, and life-history characteristics 
of WCT" (USFWS 2003:46995). No data are presented to 
support this assumption. Moreover, the rate at which hy- 
bridization is spreading in the Flathead River basin (Hitt et 
al. 2003) is faster than expected based on straying rates 
among native WCT populations. This indicates that hy- 
bridized individuals do not behave the same as WCT. 

For example, four sites that showed no evidence of ad- 
mixture in 1984 had 4-7% admixture when resampled 
from 1998 to 2001 (Hitt et al. 2003). This is roughly three 
generations for WCT. The most likely source populations 
of hybridization via the stepping-stone or diffusion model 
of migration, as suggested by Campton and Kaeding, had 
a maximum of 20% admixture (Hitt et al. 2003). Thus, 
nearly 25% of the markers sampled from 1998 to 2001 
would have to be from the invading hybrids to explain 
5% admixture. This is in striking contrast to estimates of 
gene flow in native WCT that exhibit strong genetic dif- 
ferentiation over short geographical distances (Allendorf 
& Leary 1988; Taylor et al, 2003). 

Eradication 

The primary argument of Campton and Kaeding is that if 
our recommendation is followed "then populations with 
any detectable introgression would be excluded from the 
subspecies and would be eligible for eradication under an 
ESA listing." This assertion is wrong for several reasons. 

First, this argument confounds criteria for including or 
not including hybrids as part of a potential listing unit 
with management actions to be taken following listing. 
Campton and Kaeding imply that if our recommendation 
was followed, WCT would be listed under the ESA. We 
have no way of knowing whether or not this is true be- 
cause the necessary analyses have not been done. The use 
of this as an argument for including hybrids as part of the 
listing unit is inappropriate and suggests that avoiding a 
potential listing motivated including hybrids to increase 
the current range of WCT. 

Second, we have pointed out that it is difficult to dis- 
tinguish between intraspecific polymorphism and a small 
amount of introgression (Allendorf et al. 2001, 2004). 
Therefore, populations appearing to have low levels of 
admixture should be considered nonhybridized. Again, 
we agree with the RGCT finding that populations will be 
considered nonhybridized if they show evidence of < 1% 
admixture (USFWS 2002). 

Finally we never said and do not believe that all hy- 
bridized populations should be eradicated if only nonhy- 
bridized populations are considered WCT At times it will 
not be possible to eradicate hybridized populations. Fur- 
thermore, some non-native and hybridized populations 
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represent popular recreational fisheries and removal will 
receive substantial social and political opposition. Once 
again, we agree with USFWS (2002:39928) finding on 
RGCT: "The exclusion of populations with evidence of 
greater than 1 percent introgression does not imply that 
these populations may not be important to the species 
conservation or that they should be eliminated from 
stream systems/ 

Conclusions 

The USFS now has two completely opposing policies for 
treating hybridized populations of cutthroat trout. The 
RGCT finding (USFWS 2002) set a precedent for treating 
hybridization of cutthroat trout under the ESA. The WCT 
finding (USFWS 2003) and Campton and Kaeding do not 
even mention this policy. There may be reasons why dif- 
ferent policies are appropriate for different subspecies. 
Nevertheless, some explanation for this change in policy 
should have been presented. 

The dismissal by Campton and Kaeding of local adapta- 
tions ignores increasing scientific evidence for the impor- 
tance of natural selection and local adaptation in conser- 
vation (Crandall et al. 2000), The absence of published ev- 
idence for local adaptation in WCT should not be taken as 
evidence that natural selection and local adaptation have 
not occurred. 

The USFWS 's primary use of morphology to detect hy- 
bridization ignores scientific progress in understanding 
hybridisation and detecting hybrids over the last 30 years. 
The reliance on morphology would include all individuals 
that fit a preconceived idea of what each species looks 
like while excluding individuals or populations with un- 
usual phenotypes, regardless of the actual evolutionary 
relationships among individuals or groups. In addition, 
we and others have collected extensive genetic data on 
hybridization throughout the range of WCT. Comparable 
information is not available for morphology. This reliance 
on morphology means that the best scientific data avail- 
able are not being used by the USFWS to address the threat 
of hybridization to WCT 
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